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List of Claims ! 

1. (Currently Amended) A copolymer comprising an isoolefin and a multiolefui, the 
copolymer having a copolymer sequence distribution defined by the following equation: 

F = mA/(l + mA)* 

wherein m is the copolymer sequence distribution parameter; A is the molar ratio of 
multiolefin to isoolefin in the copolymer; F is tiie isoolefin-multiolefin-multiolefm triad 
fraction in the copolymer; wherein m is from greater than [[1.5]] 2^; and wherein m is 
determined by solving said equation. 

2. (Cancelled) 

3. (Cancelled) 

4. (Original) The copolymer of claim 1, wherein m is from greater tlian 3.5. 

5. (Previously presented) The copolymer of claim 1, wherein the multiolefin la a conjugated 
diene. 

6. (Previously presented) The copolymer of claim I , wherein the multiolefin content is from 
greater than 0.5 mol%' 

7. (Previously presented) The copolymer of claim I , wherein the multiolefin content is from 
greater than l .0 raoi%. 

8. (i^eviously presented) The copolymer of claim 1, wherein the multiolefm content is &om 
greater tlm 2.5 mol%. 

9. (Previously presented) The copolymer of olaim 1 , wherein the multiolefin content is &om 
greater than 5.0 mol%. 

10. (Currently amended) A copolymer comprising isobutylene and isopreiae, the copolymer 
having a copolymer sequence distribution defined by the following equation: 

F = m A/d + mA)* 

wherein m is the copolymer sequence distribution parameter; A is the molar ratio of 
isoprene to isobutylene in tlie copolymer; F is the isobutylene-isoprene-isoprenc triad 
fraction in the copolymer; wherein m is from greater than [[1.5]] 2^; and wherein m is 
determined by solving said equation. 

Page 2 of 17 

PAGE 4(19' RCVD AT 811/2007 2:ia:29 PM [Eastern Daylight ^^^^^ 



AUG-01-2007 WED 01:16 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 05 



U.S. Application No. 10/538,860 

Attorney Docket No. 2003B133C 

Supplemental Response to OA of December 14, 2006 

Response Dated July 31 p 2007 

11.. (Cancelled) 

12. (Cancelled) 

13. (Original) Hie copolymer of claim 10, wherein m is from greater than 3,5. 

14. (Previously presented) The copolymer of claim 10, wherein the isoprene content is from 
greater than 0.5 mDl%. 

15. (Previously presented) The copolymer of claim 10, wherein the isoprene content is from 
greater than 1. 0 mol%. 

16. (Previously presented) The co])olymer of claim 10^ wherein the isoprene content is from 
greater than 2.5 mol%. 

17. (Previously presented) Tlie copolymer of claim 10, wherein the isoprene content is from 
greater than 5.0 niol%. 

18. (Cancelled) 

19. (Cancelled) 

20. (Cancelled) 

21. (Cancelled) 

22. (Cancelled) 

23. (Cancelled) 

24. (Cancelled) 

25. (Cancelled) 

26. (Cancelled) 

27. (Cancelled) 

28. (Cancelled) 

29. (Cancelled) 

30. (Cancelled) 

31. (Cancelled) 

32. (Cancelled) 

33. (Cancelled) 
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34. (Cancelled) 

35. (Currently amended) A copolymer produced by the process comprising contacting an 
isoolefm, pfei^Fal>ly4sd :)mylGnp, a niultiolefin, one or more Lewis acid(s), one or more 
initiator(s), and a diluent comprising one or more hydfofluorocarbon(s) (HFC*s); the 
copolymer having a copolymer sequence distribution defined by the following equation: 

F = mA/(l+iiiA)' 

wherein m is the copolymer sequence distribution parameter; A is the molar ratio of 
multiolefin to isoolefin in the copolymer; F is the isoolefin-multiolefin-mulliolcfm triad 
fraction in the copolymer; wherein m is from greater than [ [1.5 orm - is from 1. 10 to li25] ] 
2.5: and wherein m is determined by solving said equation. 

36. (Cancelled) 

37. (Cancelled) 

38. (Previously presented) The copolymer of claim 35, wherein m is from greater than 3.5. 

39. (Cancelled) 

40. (Cancelled) 

41. (Cancelled) 

42. (Currently amended) The copolymer of claim 35, wherein the multiolefin is a conjugated 
diener proforably ispprone , 

43. (Previously presented) The copolymer of claim 35, wherein the multiolefin content is 
from greater than 0.5 mol%. 

44. (Previously presented) The copolymer of claim 35, wherein tlie multiolefin content is 
from greater than 1 .0 mol%. 

45. (Previously presented) Tlie copolymer of claim 35, wherein the multiolefin content is 
from greater than 2.5 mol%* 

46. (Previously presented) The copolymer of claim 35, wherein the multiolefin content is 
from greater than 5.0 mol%. 

47. (Previously presented) The copolymer of claim 35, wherein one or more 
hydrofluorocarbon(s) is represented by the formula: CxHyl^ wherein x is an integer from 
1 to 40 and y and z are integers of one or more. 
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48. (Original) The CQpolytner of clEiini 47, wherein x is from 1 to 10. 

49. (Original) The copolymer of claim 47, wherein x is from I to 6. 

50. (Original) The copolymer of claim 47, wherein x is from 1 to 3. 

51. (Original) The copolymer of claim 35, wherein the one or more hydrofluorocarbon(s) is 
indopendeiitly selected from the group consisting of lluoromethane; difluoromethane; 
trifluoroniethane; fluoroethane; 1,1-difluoroethane; 1,2-clifluoroethane; 1,1,1- 
trifluorocthane; 1,1,2-trifluoroethane; 1,1,1,2-tetrafluoroethane; l,l,2,24etrafluoroethane; 
1,1,1,2,2-pentafluoroethane; 1-fluoropropane; 2-flnoropropane; 1,1-difluoropropane; 1,2- 
dtfluoroptopane; 1,3-difluoropropane; 2,2-difluoropropane; 1,1,1-trifluoropropanc; 1,1,2- 
trifliioropropane; 1,1,3-lriLfluoropropane; i;2,2-trifluoropropane; 1 ,2,3-trifluoropropane; 

1.1.1 .2- tetrafluoropropane; 1,1,1 ,3 -totrafluoropropane; 1 , 1 ,2,2-tetrafluoropropane; 

1.1.2.3- tetrafluoropropane; ] ,1,3,3-tetrafluorapropane; 1,2,2,3-tetrafliioropropane; 
1,1,1,2 ,2-pentafluoropropane; 1,1,1 ,2,3-pcntafluoropropane; 1,1,1,3,3- 
pentafluoropropane; 1 » 1 ,2,2,3 -pentafluoropropajie; 1,1 ,2,3,3-pentafluoropfopaiie; 

1.1.1 .2.2.3- hcxafluoropropane; 1,1,1 ,2,3,3-hexafiuoropropanB; 1,1,1 ,3,3,3- 
hexafluoiopropane; 1,1,1,2,2,3,3-heptafluoropropane; 1,1,1,2,3.3.3-heptafluoropropane; 
l-fluorobutarte; 2-fluorobutane; 1,1-difluorobutane; 1,2-difluorobutdne; 1^3- 
difliiorobutme; 1,4-dlflaorobutane; 2^2-difluorobutane; 2,3-difluorobutane; 1,1,1- 
trifluorohutane; 1,1.2-trifluorobutane; l.l^-trifluorobutane; 14.4-trifluorobutanc; 1,2^- 
ti-ifluorobutanc; U2,3-trifluorobutane; 1,3.3-trifIuorobutane; 2,2,3-trifluorobutane; 
1,1,1,2-tetrafluorobutane; 1,1,1,3-tetrafluorobutaiie; 1,1,1,4-tetrafluorobutane; 1,1,2J- 
tetrafluorobutane; Ul,2.3-tetrafluorobutane; 1,1.2,4-tetrafluorobutane; 1 ,1>3,3- 
tetrafluorobutanc; 1,1,3,4-tetrafluorobutane; 1,1,4,4-tetrafluorobutane; 1,2,2,3- 
tetrafluorobutane; 1 ,2,2,4-tctrafluorobutane; 1,2,3,3-tetrafliiorobutane; 1,2,3,4- 
tetrafluorobutane; 2,2,3,3-tetrafluorobutane; 1,1,1,2,2-pentafluorobutane; 1,1,1,2,3- 
pentafluorobutane; 1,1,1,2,4-pentafluorobLiiane; 1,1,1,3,3-pentafluorobutane; 1,1,1,3,4- 
pentafluorobutane; l,l,l,4,4-penta:nuorobut3ne; 1,1, 2,2,3 -pentafluorobutaiie; 1,1,2,2,4- 
pentafluorobutane; 1,1,2,3,3-pentafluorobutane; 1,1,2,4,4-pentafluorobutane; 1,1,3,3,4- 
pentafluorobutane; 1 ,2,2,3,3-pcnlafluorobutane; 1,2,2,3,4-pemafluorobmaiie; 1,1,1,2,23- 
hcxafluorobutane; 1,1,1 ,2,2,4-hexafluorobutane; 1 , 1 , 1 ,2 , 3 ,3-liexafluorobutane, 

1.1.1 .2.3.4- hexafluorobutane; 1 , 1 ^ 1 ,2 ,4,4-hcxa:nuorobutane; 1 ,1 , 1 ,3,3 ,4-hexafluorobutane; 
1,1,1,3,4,4-hexafluorobutane; 1,1,1,4,4,4-hoxafluorDbutane; 1,1,2,2.3,3-hexafluorobutane; 
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1 ,1 ,2,2,3 j4''hexafluorobutanc; 1 , 1 ,2,2,4,4-hexafluorobutaTiei 1 ,1 ,2,3,3,4-hexaflnorobutane; 
1 , 1 ,2,3,4,4-hexafluorobutane; 1 .2.2,3 ,3 »4-hexaflnorobutane; 1,1,1 ,2,2,3 ,3- 

heptafluorobutane; 1,1,1 ,2,2,4,4-hcptafluorobutane; 1,1,1 ,2,2,3,4-heptafluorobutaiifi ; 
1,1,1,2,3,3,4-heptafluorQbutane; 1.1,1 A3.4,4-heptafliiorobutane; 1,1,1,2,4,4,4- 
heptafluorobutane; 1,1,1,3,3,4,4-heptafluorQbutaiie; 1,1 ,1,2,2,3,3,4-octafluorobutane; 
1,1, 1,2,2,3 A4-octafluorobmaiie; 1,1,1,2,3,3,4,4-octafluorobutanB; 1,1,1,2,2,4,4,4- 
octafluorobutane; 1,1,1 ,2,3 ,4,4,4-octa:fluorobutane; 1,1,1 ,2,2,3,3,4,4-nonafluorobutane; 
1 ,1 ,1 ,2,2,3 A4,4-nonafluorobutane; l-fluoro-2-niBthylprapane; l,l-difluoro-2- 
meth>dpropane; l,3-difluofO-2-rnetliylpropane; l,l,l-trifIuoro-2-methyIpropane; 1 ,1,3- 
trifluoro-2-metbylpropane; 1 ,3-difluoro-2-(fluoromethyI)propane; 1,1,1 ,3-tctrafluoro-2- 
methylpropane; 1,1.3,3 -tetrafluoro-2-methylpropane; 1 , 1 ,3-trifluoro-2- 

(fluoroniethyl)propane; 1 > 1 ,1 ,3,3-pentafluoro-2-methylpropane; 1 ,1 ,3,3-tetrafluoro-2- 
(fluoroiiiethyl)propane; 1,1,1 ,3-tetrafluoro-2-(£luoroinethyl)propane; fluorocyclobutane; 
1 , 1 -difliiorocyclobutane; 1 ,2-difluorocyclobutane; 1 ,3-difluorocyc1obutane; 1 , 1 ,2- 
tiifluorocyclobutane; 1,1,3-trifluorocyclobutaiic; 1,2,3-trifluorocyclobutanc; 1,1,2,2- 
tetrafluorocyclobutane; 1,1,3,3-tetrafluorocyclobmane; 1,1, 2,2,3 -pentafluorocyclobutane; 
1 ,1 ,2,3,3-pentafluorocyclobutane; 1 , 1 ,2,2,3,3-hexafluorocyclobutane; 1 , 1 ,2,2,3,4- 
hexafluorocyclobutane; 1 ,1,2,3,3,4-hexafluorocyclobutane; 1,1 ,2,2,3,3>4- 

heptafluorocyclobutane; vinyl fluoride; 1,1-difluoroetliene; l,2^11uoToefhene; 1,1,2- 
trifluoroothene; 1-fluoropropene, 1,1-difluoropropene; 1,2-difluoropropene; 1,3- 
difluoropropene; 2,3-diflaoroprapene; 3,3-difluoropropcne; 1,1,2-trifluoropropene; 1,1,3- 
trifluoropropene; 1,2,3-trifiuoropropene; 1,3,3-triflUQropropene; 2,3,3-trifluoropropene; 
3,3,3-trifluoropropene; l-fluoro-l-buiene; 2-fluoto-l-hutene; 3-fluoro-l-butene; 4-fluoro- 
1-butene; 1,1-difluoro-l-butene; 1,2-difluoro-l-butene; 1,3-difluoropropene; l,4^fluoro- 
l-butene; 2,3^ifluoro-l-butene; 2,4-difluoro-l-butene; 3,3-difluoro-l-butene; 3,4- 
difluoro-l -butenc; 4,4-dJfluoro-l -butene; 1 , 1 ,24ri fluoro-1 -butene; 1 , 1 ,3-trifluoro-l - 
butene; 1,1,4-trifluoro-l -butene; 1,2,3-trifluoro-l -butene; 1,2,4-trifluoro-l-butene; 1,3,3- 
trifluoro-1 -butene; 1 ,3,4"trifluoro-l-'butcnc; 1 ,4,4-trifluoro-l -butene; 2,3,3-trifluoro-l- 
butene; 2,3,4-trifluoro-l -butene; 2,4,4-trifluoro-l -butene; 3,3,4-trifluQro-l-butene; 3,4,4- 
trifluoro-1 -butene; 4,4,4-trifluoro-l -butejie; 1 , 1 ,2,3-tetrafluoTo-l -butene; 1 ,1 ,2,4- 
tetrafluoro-1 -butene; 1,1,3,3-tetrafIuorQ-l-butene; 1,1,3,4-tetrafluorO'l-butene; 1,1,4,4- 
tetrafliioro-1 -butene; 1,2,3,3-tetrafluoro-l -butene; 1,2,3,4-tctraflttoro-l -butene; 1,2,4,4- 
tetrafluoro-l -butene; 1,3.3,4-tetrafluciro-l-butene; 1,3,4,4-tetrafliiofo-l -butene; 1,4,4,4- 
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tetrafluoro-l-butene; 2,3,3,4-teti'afluoro-l-butene; 2,3A4-tetrafluoro-l-butene; 2,4,4,4- 
tetrafluoro-l-butene; 3,3,4,4-tetTafluoro-l-butene; 3,4,4,4-teiTafluoro-l-butene; 1,1,2,3,3- 
pentafluoro- 1 -bmene; 1 » 1 ,2,3,4-pentafluoro-l -butene; 1 , 1 ,2,4,4-pentafluoro-l -butene; 
1 , 1 ,3,3,4-pentafluoro- 1 ^butene; 1 , 1 ,3,4,4-pentafluoro-l -butene; 1 , 1 A4,4-pentafluoro-l - 
butene; 1,2,3,3,4-pentafluoro-l-butene; 1,2.3.4,4-pcntafluoro-l-butene; 1,2,4,4,4- 
pentafluoro-1 -butene; 2.3.3t4,4-pcntafluoro-l -butene; 2,3,4,4j4-pentafluoro-l -butene; 
3,3,4,4,4-pentafluoro-l -butene; l,l,2,3,3,4-hexa£luoro-l-but6ne; t ,1 ,2,3,4,4-hexafli)oro- 

1- butene; 1, 1,2,4,4,4-hexafluoro-l -butene; 1,2,3,3,4,4-hexafluoro-l-butene; 1^,3,4,4,4- 
bexafluoro-l -butene; 2,3,3,4,4,4-hexafluoro-l -butene; 1 ,1 ,2,3,3,4,4.heptafluoro-l"butene; 
1 , 1 ,2,3,4,4,4-hepiafluoro-l -butene; 1 , 1 ,3,3,4,4,4-heptafluoro-l -butene; 1 ,2,3,3,4,4,4- 
heptafluoro- 1 -butene; l-fluQro-2-butene; 2-fluoro-2-butene; l,l-difluoro-2-butenB; 1.2- 
difluoro-2 -butene; 1 ,3-difluoro-2-butene; 1 ,4-difluoro-2-butene; 2,3-difluro-2-butene; 
1,1,l-trifluoro-2-butene; l,l,2"trifluoro-2-butene; l,l,3-trifluoro-2-butene; 1,1,4-trifluoro- 

2- butene; l,2,3-trifluoro-2-butene; l,2,4-trifluoitj-2-butene; l,l,l,2-tctrafluoro-2-butene; 
1,1,1,3 -tetrafluoro-2-butene; 1,1,1 ,4-tetrafluoro-2-butene; 1 , 1 ,2,3 -tetrafluoro-2-butene; 
1 , 1 ,2,4-tetrafluoro-2-butene; 1 ,2,3,4-tetranuoro-2-butene; 1,1,1 ,2,3-pentafluoro-2-butene; 
1,1,1 ,2,4-pcntafluoro-2-butene; 1 , 1 , 1 ,3 ,4-pentafluoro-2-butene; 1,1,1 ,4,4-pentafluoro-2- 
butene; Ul,2,3,4-pentafluoro-2-butenc; l,l,2,4,4-pentafluoro-2-butCne; 1,1,1,2,3,4- 
hexafluoro-2-butene; l,l,l,2,4,4-hexafluoro-2-butene; l,l,l,3,4,4-hexafluoro-2-butenB; 
1,1,1 ,4,4,4-hexafluoro-2-butenB; 1 , 1 ,2,3,4,4-hexafIuoro-2.butene: 1.1,1 ,2,3 ,4,4- 
heptafluoro-2-butene; l,l,l,2,4,4,4-heptafluoro-2"butene; and mixtures thereof. 

52. (Original) The copolymer of claim 35, wherein the one or more hydroiluorocarbon(s) is 
independently selected firom die group consisting of iluoromethane, difluoromethane^ 
trifluoi*omediane, 1,1-difluoroethane, 1,1,1-trifluoroethane, 1,1,1,2-tctrafluoroethane, and 
mixtures thereof. 

53. (Original) Hie copolymer of claim 35, wheiein the diluent comprises firom 15 to 100 
volume % HFC based upon the total volume of the diluent. 

54, (Original) The copolymer of claim 35, wherein the diluent comprises from 20 to 100 
volume % HFC based upon the total volume of the diluent. 

55, (Original) The copolymer of claim 35, wherein tlie diluent comprises from 25 to 100 
volume % HFC based upon the total volume of the diluent 
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56. (Original) The copolymer of claim 35, wherein the diluent further comprises a 
hydrocarbon, a non-reactive olefin, and/or an inert gas. 

57. (Original) The copolymer of claim 56, wherein the hydrocarbon is a halogenated 
hydrocarbon otlier than an HFC. 

58. (Original) The copolymer of claim 57, wheiein the halogenated hydrocarbon is methyl 
chloride. 

59. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MX4; 

wherein M is a Group 4, 5, or 14 metal; and 

each X is a halogen. 

60. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MR^iXi.n : 

wherein M is Group 4, 5, or 14 metal; 

each R is a monovalent C] to hydrocarbon radical independently selected from the 
group consisting of an alkyi, aryl, arylalkyi, alkylaryl and cycloalkyl radicals; 

n is an integer from 0 to 4; and 

each X is a halogen. 

61. (Original) The copolymer of claim 3S« wherein the one or more Lewis acid(s) is 
represented by Hie fomiula M(R0)nR'inX4.(m+ii); 

wherein M is Group 4, 5, or 14 metal; 

each RO is a monovalent C, to Qo hydrocarboxy radical independently selected from the 
group consisting of an alkoxy, aryloxy, arylalkoxy, aUcylaryloxy radicals; 

each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl, arylalkyi, alkylaryl and cycloallcyl radicals; 

n is an integer from 0 to 4; 

m is an integer from 0 to 4, wherein the sum of n and m is not more than 4; and 
each X is a halogen. 
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62. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by tlie formula M(RC=00)nR*mX4-(m hoi 

wherein M is Group 4, 5, or 14 metal; 

each RC=0O is a monovalent to C30 hydrocarbacyl radical independently selected 
from the group consisting of an alJcacyloxy, arylacyloxy, aryialkylacyloxy, 
allcylarylacyloxy radicals; 

each TC is a monovalent C) to C12 hydrocarbon radical independently selected fiom tlie 
group consisting of an alkyl, aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 

;s is an integer from 0 to 4; 

?n is an integer from 0 to 4, wherein the sum of ;i and m is not more than 4; and 
each X is a Imlogen, 

63. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MOX3; 

wherein M is a Group S metal; and 

each X Is a halogen. 

64. (Original) The copolymer of claim 35^ wherein the one or more Lewis acid(5) is 
represented by the formula MX3; 

wherein M is a Group 13 metal; and 

each X is a halogen. * 

65. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MRnXa-n » 

wherein M is a Group 13 metal; 

each R is a monovalent Ci to C12 hy^hocarbon radlca^l independently selected from the 
group consisting of an alkyl* aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 

;i is an integer from 1 to 3; and 

each X is a halogen. 

66. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula M(RO)nR'mX3Hm+n); 
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wlierein M is a Group 13 metal; 

each RO is a monovalent Ci to Cpo hydrocarboxy radical independently selected from the 
group consisting of an alkoxy, ai yloxy, aiylallcoxy, alkylaryloxy radicals; 

each R' is a monovalent C^ to Ct? hydrocarbon radical independently selected from the 
group consisting of an aitc/U ^ryl, arylalkyl, alkylatyl and cycloallcyl radicals; 

n is an integer from 0 to 3; 

/n is an integer from 0 to 3, wherein the sum of n and m is from 1 to 3; and 
each X is a halogen. 

67. (Original) The copolynaer of claim 35, wherein tlie one or more Lewis acid(s) is 
represented by the foniiula M(RC=00)„R'mX3.(n)+ii); 

wherein M is a Group 13 metal; 

each RCbQO is a monovalent hydrocarbacyl radical independently selected from the 
group independently selected from the Cj to C30 group consisting of an alkacyloxy, 
arylacyloxy, arylalkylacyloxy, alkylarylacyloxy radicals; 

each R* is a monovalent C) to C\2 hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl. arylalkyl» alkylaryl and cycloalkyl radicals; 

/} is an integer from 0 to 3; 

m is a integer from 0 to 3, wherein the sum of w and m is from 1 to 3; and 
each X is a halogen. 

68. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by tlie formula MX^ 

wherein M is a Group IS metal; 

each X is a halogen; and 

>> is 3, 4 or 5. 

69. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MR„Xy.„; 

wherein M is a Group IS metal; 
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each R is a monovalent Ci to hydrocsirbon radical independently selected from the 
group consisting of an alky), aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 

u is an integer from 0 to 4; 

is 3, 4 or 5, wherein n is less than y; ajid 

each X is a halogen. 

70, (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
rcprestmted by the foimida M(RO)nR'mXy.cni-i-n); 

whei'eiu M is a Group IS metal, 

each RO is a monovalent Ci to Cjo hydrocarboxy radical independently selected from tlie 
group consisting of an alkoxy^ aryloxy, arylalkoxy, aUcylaryloxy radicals; 

each R' is a monovalent Cj to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyl> aiylalkyi, alkyJaryl and cycloalkyl radicals; 

II is an integer from 0 to 4; 

m is an integer from 0 to 4; 

;y is 3, 4 or 5, wherein the sum of n and m is less than y; and 

each X is a halogen. 

71. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by tlie formula M(RC=00)nR'niXy^in+n); 

wherein M is a Group 1 5 metal; 

each RC=00 is a monovalent C2 to C^o hydrocarbacyloxy radical independently selected 
from the group consisting of an alkacyloxy, aiylacyloxy* arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R* is a monovalent Ct to Ci? hydrocarbon radical independently selected from the . 
group consisting of an alkyl. aryl» aryiallcyl, allcylaryl and cycloalkyl radicals; 

?t is an integer from 0 to 4; 

m is an integer from 0 to 4; 

J' is 3» 4 or wherein the sum of a and m is less than y; and 
each X is a halogen. 
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72. (Original) Tlie copolymer of claim 35, wherein the one or more Lewis acid(s) is 
independently selected from the group consisting of titanium tetrachloride, titanium 
tetrabromide, vanadium tetrachloride, tin tetrachloride, zirconium tetrachloride, titanium 
bromide trichloride, titanium dibromide dichlonde, vanadium bromide trichloride, tin 
chloride trifluoride, benzyltitanium trichloride, dibeuzyltitanium dichloride, 
benzylzirconium trichloride, dibenzylzirconium dibromide, methyltitanium trichloride, 
dimethyltitanium difluoride» dimethyltin dichloride, phenylvanadium trichloride, 
methoxytitanium trichloride, n-butoxytitanium trichloride, di(isopropoxy)titanium 
didiloride, phenoxytitanium tribromide, phcnylmetboxyzircQniiim trifluoride, methyl 
methoxytitanium dichloride, methyl methoxytin dichloride, benzyl isopropoxyvanadium 
diclaloride, acetoxytitanium trichloride, benzoylzirconium tribromide, bcnzoyloxytitanium 
trifluoride, isopropoyloxytin trichloride, methyl acetoxytitanium dichloride, benzyl 
benzoyloxyvanadium chloride, vanadium oxytrichloride, aluminum trichloride, boron 
trifluoride, gallium trichloride, indium trifluoride, etbylaluminum dichloride, 
methylaluminum dichloride. benzylaluminuiii dichloride, isobutylgalUum dichloride, 
diethylaluminum chloride, dimethylaluminum chloride, etbylaluminum sesquichloride, 
methylaluminum sesquichloride , trimethylaluminum, tricthylaluminum, 
methoxyaluminum dichloride, ethoxyaluminum dichloride, 2«6-di-tert- 
butylpbenoxyaluniinimi dichloride, methoxy methylaluminum chloride, 2,6-di-tert- 
butyiphenoxy methylaluminum chloride, isopropoxygallium didiloride, phenoxy 
methylindlum fluoride, acetoxyaluminum dichloride, benzoyloxyaluminum dibromide, 
benzoyloxygallium difluoride, methyl acetoxyaluminum chloride, isopropoyloxyindium 
trichloride, antimony hexadiloride, antimony hexafluoride, arsenic pentafluoride, 
antunony chloride pentafluoride, arsenic trifluoride, bismuth trichloride arsenic fluoride 
teti-achloride, tetraphenylantimony chloride, triphenylajitimony dichloride, 
tetrachloromethoxyantimony, diraethoxytrichloroantimony, dichloromethoxyarsine, 
chlorodimethoxyarsijie, difluoromethoxyarsine, acetatotetrachloroantimony, (benzoato) 
tetrachloroanluTiony, and bismuth acetate cliloride. 

73. (Original) Hie copolymer of claim 35, wherein the one or more Lewis acid(s) is 
independently selected from the group consisting of aluminum trichloride, aluminum 
tribromide, etbylaluminum dichloride, etliylaluminum sesquichloride, diethylaluminum 
chloride, metliylaluminum dichloride, methylaluminum sesquichloride, 
dimetliylaluminum chloride, boron trifluoride, and titanium tetrachloride. 
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74. (Original) The copolymer of claim 35, wherein the Lewis acid is not a compound 
represented by formula MX3, where M is a group 13 metal, X is a halogen. 

75. (Original) The copolymer of claim 35, wherein the one or more initiator(s) comprise a 
hydrogen halide, a carboxyhc acid, a carboxylic acid haltde, a sulfonic acid, an alcohol, a 
phenol, a polymeric hahde, a tertiary alkyl halide, a tertiary aralkyl halide, a tertiary alkyl 
ester, a tertiary arallcyl ester, a tertiary alkyl ether, a tertiary arallqrl ether, an alkyl halide, 
an aryl halide^ an alkylaryl halide or an arylalkylacid halide. 

76. (Orieinal) The copolymer of claim 35, wherein the one or more initiator(s) is 
independently selected from the group consistuig of HCl, HjO, melihanol, (CH3)3CC1, 
CrtH5C(CH3)2Cl, (2-Chloro-2,4,4-tTimcthylpcntane) and 2"Chloro-2-methylpropane. 

77- (Original) The copolymer of claim 35, wherein the one or more initiator(s) is 
independently selected from the group consisting of hydrogen chloride, hydrogen 
bromide, hydrogen iodide, acetic acid, propanoic acid, buianoic acid; cuinamic acid, 
benzoic acid, 1-cliloroacetic acid, dichloroacetic acid, trichloroacetic acid, trifluoroacetic 
acid, p-chlorobenzoic acid, p-fluorobenzoic acid, acetyl chloride, acetyl bromide, 
cinnamyl chloride, benzoyl chloride, benzoyl bromide, trichloroacetylchloride, 
trifluoroacetylchloride, p-fluorobenssoylchloride, methanesulfonic acid, 
trifluoromethanesulfonic acid, tricbloromethanesulfonlc acid, p-toluenesulfonic acid, 
methanesulfonyl chloride, methanesulfonyl bromide, trlchloromethanesulfonyl chloride, 
trifluorometlianesulfonyl chloride, p-toluenesulfonyl chloride, methanol, ethanol, 
propanol, 2-propanol, 2-methylpropan-2-ol, cyclohexanol, benzyl alcohol, phenol, 2- 
methylphenol, 2,6-dimethylphenoJ, p-chlorophenol, p-fluorophenol, 2,3,4>5,6- 
pentafluorophenol, and 2-hydroxynaphthaIene. 

78. (Original) The copolymer of claim 35, wherein the one or more initiator(s) is 
independently selected ftom the group consisting of 2-chloro-2,4,4-trimethylpBntane; 2- 
bromo-2,4,4-iTimethylpentane; 2'K;hloro-2-methylpropanB; 2-bromo-2-mcthylpropane; 2- 
chloro-2,4,4,6,6-pentaraBthylheptane; 2-bronjo-2»4,4,6,6-pcntamethylheptane; 1 -chloro-l - 
methylethylbenzene; l-chloroadmngntane; l-chloroethylbenzene; 1, 4-bis(l-chloro-l- 
metbylethyl) benzene; 5-tert-hutyH,3-bis(l-chloro-l-methylethyl) benzene; 2-acetoxy- 
2,4,4-trimethylpentane; 2-benzoyloxy-2,4,4-trimethylpentanc; 2-acetoxy-2- 

methylpropane; 2-benzoyloxy-2-methylpropane; 2-acctoxy-2,4,4,6,6- 

pentamethylheptane; 2-benzoyl-2,4,4,6,6-pentaniethylhcptane; 1 -acetoxy-1 - 
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tn ethylethylbenzene; 1 -aceotxyadamantane; 1 -benzoyloxyethylbenzene; 1 ,4-bis( 1 - 
acetoxy-l-metbylethyl) benzene; 5-tert'-butyl-1.3-bis(l-acetoxy-l-methyIethy1) benzene; 
2-methoxy-2,4,4-trimetbylpentane; 2-lsopropoxy-2,4,4-trimethylpentane; 2'-mctboxy-2- 
methylpropane; 2-benzyloxy-2-methylpropane; 2-Tnethoxy-2,4,4,6,6-pcntamethylheptane; 
2-isopropoxy-2,4,4,6,6-pentaniethylheptane; 1 -methoxy-l -methyletliylbenzene; 1- 
methoxyadamautane; 1 -methoxyetliylbenzenc; l,4-bis(l-Tnethoxy-l -methylethyl) 
benzene; 5-teit-butyH,3-bia(l-methoxy-l-methylefliyl) benzene, and l,3,5-tris(lH:hloro- 
1-methylethyl) benzene. 

79. (Original) The copolymer of claim 35, wherein the one or more initiator(s) fhrther 
comprise a weakly-coordinating anion. 

80. (Original) The copolymer of claim 35, wherein the one or more initiator(s) comprise 
greater thaji 30 ppm water (based upon weight). 

81. (Original) The copolymer of claim 35, wherein the contacting further comprises 
contacting one or more monoinfir(s) independently selected from the group consisting of 
olefins, alpha-oleflns, disubstituted olefins, isoolefins, conjugated dienes, non-conjugated 
dienes, styrenics, substituted styronics, and vinyl ethers. 

82. (Original) Tlie copolymer of claim 35, wherein the contacting further comprises 
contacting one or more monomer(s) independently selected from the group consisting of 
styrene, para-alkylstyrene» para-methylstyrene, alpha-methyl styrene, divinylbenzene, 
diisopropenylbenzene, isobutylene, 2-methyl-l-butene, 3-methyl-l -butane, 2-methyl-2- 
pentene, isopraie, butadiene, 2,3-dimetliyl-l,3-butadiene, fl-pinene, myrcene, 6.6- 
dimethyl-fulvcnc, hcxadiene, cyclopentadieiie, methyl cyclopentadiene, pipcrylene, 
methyl vinyl ether, ethyl vinyl ether, and isobutyl vinyl ether. 

83. (Cancelled) 

84. (Cancelled) 

85. (Cancelled) 

86. (Cancelled) 

87. (Previously presented) The copolymer of any one of claims 1, 10, [ [I S ,- 3 ??]] or 35, 
wherein the copolymer has a Mw of firam greater than 50,000. 
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88. (Previously presented) Tlie copolymer of any one of claims 1, 10, [ [ 4^ , - 27, ]] or 35, 
wherein the copolymer has a Mw of from greater than 100,000, 

89. (Previously presented) The copolymer of any one of claims 1, 10, [[- 18, 27,] ] or 35, 
wherein the copolymer has a Mw of from greater than 500,000. 

90. (Cancelled) 

91. (Previously presented) The copolymer of any one of claims 1, 10, [ [1 8 i 27,] ] or 35, 
wherein the copolymer has a MWD of from greater than 2, 

92. (Previously presented) Tlie copolymer of any one of claims 1, 10, [ [1 8 ii 27,] ] or 35, 
wherein the copolymer has a MWD of from 2 to 6. 

93. (Previously presented) The copolymer of any one of claims I, 10, [ [1 8 , 27,] ] or 35, 
wherein the copolymer has a Mooney viscosity of at least 20 ± 5 (ML 1 + 8 at ]25^C^ 
ASTMD1646), 

94. (Previously presented) The copolymer of any one of claims 1,10, [[ 1 8 , 27 J ] or 35, 
wherein the copolymer has a Mooney viscosity of from 20 ± 5 to 60 ± 5 (ML 1 + 8 at 
125"C. ASTMD1646)- 

95. (Previously presented) A blend comprising the copolymer of any one of claims 1, 10, 
[ [1 8 , a7,] } or 35 and a secondary rubber independently selected from the group consisting 
of at least one of natural rubber, polyisoprene rubber, poly(styrene^(7-butadiene)' rubber 
(SBR), polybutadiene rubber (BR), poly(isoprene-co-btttadicne) rubber (DBR), styrene- 
isoprcne-butadiene rubber (SIBR). ethylene-propylene rubber (BPR), ethylene-propylcne- 
diene rubber (EPDM), polysulfidc, isobutyleiie/cyclopentadiene copolymer nibbei'. 
isobutylene/methyl cyclopentadiene copolymer rubber, nitrile rubber, propylene oxide 
polymers, star-branched butyl rubber and halogenated star-brandied butyl rubber, 
brominatcd butyl rubber, dilorinated butyl rubber, stai-^branched polyisobutylene rubber, 
star-branched brominated butyl (polyisobutylene/isoprene copolymer) rubber; 
poly(i9obutylene-co-p-raethyistyrene) and halogenated poly(isobutylene^D-/)- 
methylstyrene), halogenated poly(isobutylene-co-isoprene-co-«p-methylstyrene), 
poly(isobutylene-co-isoprene-co-styrene), halogenated poly(isQbutylene-co-'isoprcne-co- 
styrene), poly (isobutyl ene-<jo-isoprene-co'-a-methylstyrene) halogenated 
poly(isobutyleue-co-isoprene-co-a-methylstyrene), and mixtures thereof. 
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